jjcr ueuu. ui vo-puj., ui jjcunttps a, iiutits less. JLII Kuun a mixture a name wm apparently just travel along. With a 1.5 per cent, mixture the flame travels much more rapidly and burns brightly. With 2 per cent, of vapor, the movement becomes so fast that the combustion will be explosive and this increases until the amount of vapor in the mixture is about 2.6 per cent-. The violence of the explosion decreases as the amount of vapor increases, and when about 5 per cent, of vapor is present, the mixture apparently burns quietly and there is little danger of an explosion. No record of spontaneous combustion has been found, but very slight sparks will cause an explosion of mixtures containing certain proportions of vapor. For instance, investigations of alleged spontaneous explosions in dry cleaning establishments have shown that the spark was caused by the friction of the materials in the tank of gasoline. One example of this occurred when the materials in the tank were wool and silk, and another instance when leather was being treated. The addition of a little soap to the gasoline removed the danger apparently.
The only instances of serious destruction of sewers, caused by explosions of this nature, which Mr. Hufeland could find, were in Manhattan in 1906, and in Pittsburg in 1913, already described in this chapter.
Sewer explosions generally consist of a series of upheavals of manhole covers, which are blown out with measurable periods of time between the explosions at successive points. An explanation of this condition is that the vapor does not collect in large amounts at any one point and that when it is ignited its explosive force is slight and the flame follows along the course of the sewer, without doing much damage.
The gasoline vapor is heavier than air and accordingly tends to accumulate over the surface of the flowing sewage. Its weight will also tend to make it flow downward with the sewage, toward lower levels, and if these are outlets, the vapor will escape into the open air there, provided the outlets are not trapped by the rise of tide or some equivalent. An element of danger is introduced into such a condition by the possible presence of illuminating gas. This tends to rise, and if present in a quantity making a combustible mixture with the air in a sewer, it might lead a flame, if it were ignited, back to the explosive mixture of gasoline vapor and air. It is also suggested that methane might have some influence on such explosions. Mr. Hufeland reports that it is rather frequently found in Manhattan in small quantities in pockets in which sediment has decomposed, which when stirred up by a passing workman gives off gas that has occasionally